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PROBLEM TO BE SOLVED: To provide an ink-jet recording head whose substrate is effectively 
prevented from breaking. 

SOLUTION: There are provided a nozzle plate 20 where a plurality of nozzle openings 21 are formed in 
an array, and a substrate member 10 adjacent to the nozzle plate 20. There are formed to the substrate 
member 10, a plurality of cavity parts 12 which communicate with nozzle openings 21 respectively, 
extend in a direction nearly orthogonal to a direction of the array of the nozzle openings 21 and are 
arranged to be parallel to each other in a direction nearly parallel to the array direction of the nozzle 
openings 21, a common ink reservoir 13 communicating with each of the cavity parts, and a plurality of 
dummy cavity parts 22 each of which extends in a direction nearly orthogonal to the array direction of 
the nozzle openings 21 and which are arranged to one side of the cavity part of one most lateral end of 
the plurality of cavity parts 12 to be nearly parallel to the cavity part and to be parallel to each other in 
the array direction of nozzle openings 21 . The dummy cavity part 22 is made shorter in length than the 
cavity part 12. 
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l^LTiijl$^-C, #dr-tlf-^'f SCI 2©*a©^f [00 45) ST, *HJS©^flHcl*3{t S^r-V t'^W SB 

>^^t^<CS yf=w<l 0 0 Sr«^ELTV^^ 0 1 2ST/^$— ^r-r ^^135 2 2 ©BEttlSflUcoV^ 

[0 0 3 8] yif— ^7£fi)cg«3 0 LTIi, ^7^. m 3 SrfflV^TtftK-rSo 

t?*?^ ^^©JttBS^StE 1 0 ©j&03Ss£ t B&l^ [0046] E 3 tc^-fj; 5 *^lfe©^^©^© 

8tK7&sa« i o t ra-*m©^ y = cm 1 m Rxmm <M 2 m) © 2 jwic 

v^T^^^^Tv^5 0 ^tuciy, mm<t&<o&mm* ^j*$*vtv5. *^»©^«8-ctt. fifio^*HP 

^>fc»S&-T?©8M»lc<ko-C x ^#€:56lll-S«-r5 i 50 2 1 a t^JC/XA-iP 2 1 b iltfMl-ftoTV^ 
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<to©iBgi&8i>sy8£*i<#5. 

[0 04 7] ^©fWSO^tff^Slil 2 
ft, fflOH&jft&K (StRSB**) 1 Old^jSJtT*;*), 
-5 #yXA-WR 2 l'a'iitaB-f-Si 
*t7X;HiP2 1 a©3aj#ftil»&K£i-5;£ftK:5£tf 
r*5l?x SlV'Jd^fTldy X/HlP 2 1 a <D?!J^-[^HcB&ilfe 

w.zthxm i ^y-f mA*Km-z>mit<o% i 

tf^SBl 2 a Sr*rLTV^ 0 
[0 0 4 8] **©*+t^>fttl 21*. 

&&l&l&tfLirz>4t; x^mn 2ib fciiiii-s t*{dy 10 
X/w»P2 1 bO^rRjtlB&ill^l-S^^ffi^T^ 

avM^frtcyX/wWlq 2 l b ©?!l;£rRjidB&afcg;s 
*VC® 1 tf ^ m A t !H£fT*»oW*-*-* & 2 * 

[004 9] ttBHg/fttttt 1 0 tdfi, #Il*t^^ 
35 1 2 a ^jgai-rSSS 1 #»-f f f 5 -^ 13a« 
J^$it5i:#l-> &%i2*^\f7-jU\ 2 btCjgii-TS 
ff^^il^ ^ y 1F-^1 3 b^^$tfCV^^ 0 

[005 o] nhKmmaxmi oki*, #*asyx 2 o 
m?smk<omi *tt?f^ sbi 2 a ©5*>©— - rasas 

(@3©±« ©*^fc*-r^gB©£?>{d— <B» C-h«iJ> 

Id, =¥-r tr^-fgptdB&spff^osvMdWfdy 

X/HSP2 1 a©2*J;fcftldM«$*x,;fc«$:, d.©#-g-3 
m<0%\ ^5— df-^-tr^^gC2 2 atfT&fcSJvO^o 

[0 0 5 1] £ blz.ffi&]&f$.1®tt 1 Old!*, #**VX 
/WPBP2 1 bO?iJ*rB]i:B&ii:3?-r6*-|RjldMt^T*5 9, 
llflfE«ife<Dgt2*-\'K'-7 i ><'g|Sl 2 b©5*>»- flSSaS 

®3©±1) O*^ ¥7- jUOZ b\^—>W Lhd'J) 30 
Id, ^^2^-y f^^asjcB&W^oSVMdW^y 
X/pMp 2 1 b©^(«a(cMfi$^fc«[^ d.©i§-g-3 
*U«>J|52^§— **lf^-ftB2 2 b2SJ£/£$*VC^5 0 

[0 0 5 2] 0iy5-#-r^^«C2 2 a ©Si* ft, 

*i*>try-f»i 2 a©i$ £<o t>M<, &mn<o& 

[0 0 5 3] mmz. m2y5.-*c-Y\f<r-<&2 2b(D 
SSI*, »2=3r+trx-<a5 1 2 b©S$iHS<> * 

[0054] ^mM<Dmmx\^ m 1 * * *t sb 1 2 4 o 

a t^2dr+trx>fgPl 2 bi:*5(^-<Dft$-CS>«?, SB 
iy*—**\?*rjU2 2 a igS2 ^5 — =fir tT^-<^fP 
2 2 b b&m— ©ft^tfto-CVS. 
[0 0 5 5] ^©^^©^fSldoV^fcifeil 

[0 0 5 6] *nm<DMm<om&. m®mf$.m&.i oid 

li, *V X/Wgfl p 2 1 a ©?!l;frfa B&iS^-t- 
|d3ffitfT*5>), SfJlE^OBl ^-Vf^^giSl 2a©5 
*>©ft&fl<JS:aS (0 3OT1) ©*^tf^-fgis©£kldfi!i 50 
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W (T«D id, ^^l *^^X^a5{dB&W^o3lV> 
Id^KyX^PlR 2 1 a©W#l«atett1I£;ftfc**, 
i<D»-a-3JIJCD*KRimi^5-^r-Vlf7 i ^gP2 2 a ' *S 

[00 5 7] RfitfcU SftB&^J&gffi 1 0 ld|i, 
X/vH p 2 l b <t>fWfa t n&iex-t-5*i«a(djit/T*5 

<9, *fIfH^CD^2^^tfy L ^gpi 2 b(D5*>©ftbffi!ia 
4ft (E13(DTfl!l) SB© 3 fefcfiMH (Tiffl) 

Id, ^^2=5r-Ytf7 L wa5ldl»&¥tf^O]S:VN{dWJdy 
X/VP8P2 1 bW^lRHdMg^ixfc^, CL©#^3 
?iJ©#ftgS2^-=¥-Vlf7^g&2 2b' &mf&£tlX 

[00 58] tt1kmiyS.-*cT¥'r4U2 2 a* I*, 
SSl^S — *-Ytr^gB2 2 a ilH— ©:£;*-?£>•?, *f 
|rJJB2^5— *-rl^-r«52 2 b* I*, 852^5 — +t 
\fr^U2 2 b tl^— ©fi£ i/£oTV>5o 

1 o o 5 9 ] ^mM<ommx\^ &m 1 * * g& 1 

2 a te, g3Mf|p] (E13©fc^(R]) ©-tfW C&» ffi 
a5-^fe?"J©/X/i'MR 2 1 a Idjgii UT*3 U , 

©f&fflii tefiii) i *a-r y if— i3aic 

aattv^. PHUd, #02=¥-rtrx^SiSi 2bii 
g^iojo&fiijisas-c^ij© y x/vpg p 2 i b (dftii u 

1 3 bldagiiiLTV^,, 

[0 0 6 0] *HiB©^-e«, 

•^^^352 2 a^.t5#*f|B]|Biy$-^-¥t'7 i ^gI52 

2a' is, &ttfa<Dt£Wi#tf®X'm i *a-f y -y 5 - 

^13 ald»ilLr*5i9, §12^5- *^tf^^g)52 

2 bS.U!=§-»^2^$-^^lf^-<gB2 2 b' te, * 

^*i6]©*fi!iffi«i5-e^ 2*ii-r y f 8 -^^ 1 3 b {d« 
iau-cv^. 

[00 6 1] <Er LT, 1 ^5— tr^wg82 2 a 
S.uf#*r^tfi^$-^^tr^^952 2 a* ©*ffl!l (y 

X/Uffl) 4SHI|Sfc#S&13ri'lf7Vg1$l 2 a©*ffi!l (yX 
/V-fld) SfflSCi hfc, *JdyX^P|p2 1 a ©?U*(^{diSi|& 
^(dS?lJ$i^rv^^ <> 

[0 0 6 2] H38Ud, #m2y$-^-rt^g|52 2 b 
25.^=&*frS)S52^5-^-ttfx^«P2 2 b" ©&«l (y 
X/HM) *SSPt#^2=¥-vf r 7 i ^a51 2 b©^EfiO (yX 
/UBI) SSgpti*, *tdyx/ngp2 l b©?U^(RUdig^ 
Wdg?U£;ft,-CV><5o 

[00 6 3] W±© J; 5 ft*lttt©&4Rtt:£*i<l2, ^5 
— *c\\f7-4U2 2 a, 22b, 22a' , 2 2b' i? 

fSitkift/rv^r tidj; »), K©w^^etW<l# 

[00 64] — SSiy$-=¥^lfx-<ge2 2a^tP 
*ff6j»l^$-^r^ H'^^giJ2 2 a ' *Sgll3rA'tr-7V 
SIS 1 2 a ±9 tM<«fife$ix, l^«(d, 12/5-^ 
^^652 2 bfi.^rR)^2^$— *-Yff 1 ^SB2 2 
b' *s^2^r^lf7 i -<Sl51 2 b £K> 't>®<^^^^TV^ 
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Mes^s« i o t y x/wt'v- f20i (ommm. 

[0 0 6 5] flCtC, *^K©^2C0HJS<O^fil©-r 
~y Kd&ttS^-V^TVgBl 2X^5-*+^^ 

SB 2 2©iaei»#£*l-Wi&l2-e;fc3o 10 

[0 0 6 6] HI 4 ('*-r<t 5 t-> #Jft&l<£>^fig<£>'1' 

-<§B2 2 a<p5*>> <t — ^r-Ytr^SBa 5 , 

J:»9Tfl!l0^5— ^-irt'^^glSitit,. 

#a^r ^ v f—'< i3a {is^aid^ 

[0 0 6 7] IrHH^. *||Jg<0^fil©-< ^ S?* 5X biS 
lES^^K-Cfi. «&<£>S&2^5-*Yl^^gB2 2 b 

<fc V±W<D-y$.— dr-vlf^^as^, ^•JT'tilO 20 

-a-> #0 2 ? 5 — ^r-r tr^ -r SB 2 2 b <ofg 2 ^ii-Y 
yif-^i 3 bfiUcoffitB*s> &»*fa<Dli:i8UtK:^iJU 

[0 0 6 8] 12 4 -m, ^ X;vm^<r>±nU<D^m 

[0 0 6 9] ^©^©WfKt-oVvrf*, Sl75Mg|3{c 
^"TIB 1 ©3IJ£<0^«i<0^ >9 e?* ?/ M^IE^ y K b 

v$mm<»mi$.-?3bz>o m2<D%m<Di&mK&^x, mi 30 
nmm 3 i^-rsi 1 ©fus^ist m-<on&K ram— 

[0070] **J£©^(ci3v^i4, — #^tr 

7^SB2 2 a , 2 2b# > y X/H?iJ;frft<ap54^t;:j^ 

t©a £t>&<fto-tv^fcit>, Sft&^**£i 0<d 
y X/v?iJ^r(BiM«Sa5(-*5ltSHiJ#^>^kdS J: 98M»a»fc: 

h 2 0 t ©ii§U^3gflM8c©Mlll£«fc ^PffSfW-fBUfc;^ 

[0 0 7 1] ZfcK, *^K<D^ 3 ©HJS^figW-r ^ 40 

5. 12 51*. JS3tf>iwfe<D^iico-f b^issa 

SB2 2»g5flK^^-r«tB&E|-t?fcS. 

[0072] ^mM<oj^m^>^ 

-cSB2 2 a©5*>. J:«5±flil<oy$-* J rt*7 i 'f^ 5 . 
$CO^S, <fc»5_Ml!l<DS&l ; ?'S — ^-Ylf^^gBH^VN 5 0 
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t v J: </<ioTV^. ^11^5-* 
•T fc*7^£B2 2 a<D^l*ii^V^ D f-*— ^1 3 a-tilO 

[0 0 7 3] IJMtl;:* *mM(Dtem<0'(>?i>^V b5*S 
IS^^K-Ctt, «^©^2^$-dr-Yf^^ei52 2 b 

£\ P«-t-S^2^5-=3r^t*7 L ^|fB^05$^*5 s 
±»3_h1il^2^5-dr-y C^^gBKtcfcV^. 

2 2 bCD^2*ii-Y^^ y 3 bffiUcDffiajj>5 N R 

5fll±{c?lJUTV^S. 
[0074] 12 5 y X/U?iJ*r^)©J;*g|5<D^d5^ 

— jf- ^ tr^-^ m*wtv bivx^z, 

[0 0 7 5] ^<Dffe(D«J5£lC0V^ra. Hll^ME13{c: 
B&HHSIcoffi^-CfcSc f&3<0*;8feOj£mi*5V^ Hll 

75^0 3 t^-r^ 1 (Dmm<ommbm—<on^\-im— 

[0 0 7 6] #5£6£<D^«K:fcV^I;t, #^5— ^r-Yt* 
^^$B2 2a, 2 2b#, -=ar^ f ^^gBOT^ 

V^yif— ^1 3 a, 1 3 bffil©ClfB* s n3aiSrJS 

ffimz&rtzwmvmk* i £'!)m j $>Mz.t£<>x\,^ t> m 

oT, «E^^fiKS« 1 0 t y h20t Oj&flg 

«<D^«^J; >J3?!)m«){cgSJl:$tl4§5o 

[0 0 7 7] JJcin, *5§^<D^4©HmcO^<D^ 
i^^ 5/ h^iE^y KtoV^, HI6 trfflVNTiftM-f- 

SB 2 2<DSEfiii#.S:*-t-«tlB&lllt?fcSo 
[00 7 8] 06 \Z.miT <t 5 *HJg<D^<D-< 

2 2a©*i (yX/UiSI) ^SBt^l^^t^^gBl 
2 a (D^fflO (y X/W{D) fflgB b y X;V«P 21a© 

W5mc-?frx\^z> 0 ftt>v\^ =s-^iy5-*Yif^ 

^«B2 2a©fe{l!l (y-!f-^ffiij) 4SSBi:#» 1 ^Y 
SB 1 2 a ©fefflS ( y -^-^^fi!!) 4S&SB t *Jcy X/v 

[0 0 7 9] #l2^5-#Yff^»1i2 2b 

o^ffifl (y X/MU) - MHV t 2*t tr^-f SB l 2 b <r> 
&m (y x/hbi) sssBt ra, y x/vpb p 2 1 b <o?u^r^ 

\z-mx^2> 0 ttt>VK. #l2y?-*-irtr^SJ2 
2bO*fll (yU*w?(ffl) CSBt^l^^^-fSBl 

2 b ©*fi!i ( y nF-^w ffigB t y x/m p 2 
1 b<o?u*rRUcji:iSi5K{cs?iJ^^Tv>5o 

[0 0 8 0] &6 m y X/V?!l^r«]<7>JbiSlfB<0^.dS^: 
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[0081] %<Dm<omm^^x\*. m 1 Jb^m 3 
^gP2 2 a. 2 2 b^ts:^te>^^Tv^6r^^<t t)s IB^ 

[0 0 8 3] # 1^5 tr^-flB 2 2 a ^» 

l^^rtrx^gpi 2 a x k> hM<m^th. mm^ m 

2¥*—*\\f"r^U2 2 b^m2^r^}f"r>(^l 2 b 

wl i o <zv x/^ij^rRiM*a5(-^tt^ nm<D^t^m^ 

^CTfcoTVN^o fot, SftES^S^ 1 0 h y X/l^ 

h 2 o i <ommmM<o^m\cx t> Mfmm^f&m> 

[0 0 8 4] (0S5OlI«l^y^ 
t?* y h5tlB®^s> KIcoV^s El 7 SrfflV^ffci^-r 20 
S 0 Em*. ^5^ffi0^fig(0^^^i>^-/ b5$;!B$S 
K^it^^^t^^^i 2St5^^-=^^t^-r 

33 2 2<DiBSM^^*T«ll8&ia^fc^o 
[00 8 5] El 7 (C^-T <t 5 i-s &mM<DMffie>'{ >2 

Y^m^y vx\^ mm&miy^—**^ 

^gC22a<D5^> £*>±W<Ojf$—**rl?T>(&&. 

£ 0 :(D^ ^l^^-^r^lfx^gi52 2 a^y X 
2 1 a«0O«^^. ^^rRjOli[^±(cS?lJbT 
l^£ 0 30 

[0 0 8 6] mmK. *93&<OJ&m<b'(>9*J=.i? 
B*^3> K^Ott. «l^^2^^-^^tr7 L H'SP2 2 b 

^ #^2^^— ^r^tfx>fSP2 2 boy X/VISP 2 1 
[00 8 7] El 7 / X/l/3RI*rrHlO±«fiB<D*3ftS* 

[0 0 8 8] *©<fi©fl|J*KoV^Ttt, H6fc*tJl4 40 
cDHJfiO^flS(0>f 1/ 9 h SIMMs' Kfc*W««> 

[0 0 8 9] *HJIS«>«ll8lc:*5V^Ttt. *irtf 

y XA»ftPI^K»tt«IIHt«>*flsff J: 9 8K>*mc 
4oTV>*. ttot, WKffifiUHKl OfcyX/vXw— 
b 2 0 i:Oi»»5i«»:o|IS^j: 9immfKMl&t>#. 50 
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[0090] *&9i<oiis6<oni&<ojem<o>r 
[0091] ei 8 i^-r * 5 *mm<D]&m<os( 

^S&2 2 a(Dp^ J: 9-b{IU<D^^-^r^t^^^^ 

[0 0 9 2] #SI««)»io-{y^i?xybs*;. 
VHt^y K-CB. «*<o^2^— *^tr^r>r$B2 2 b 

2 2 b<oyX/V§BP 2 1 b«0«ffi^ Ra-hteSEWU 
[0 0 9 3] B8m /X/w?iJ*riR]<0_biS§P<D^^ 

[0 0 9 4] ^(Dffi^ft^lCoV^TIi, H 6 4 

4 <DmM<vj&m t m—<DU&\azm—<oft-fir&tf vxm 

[0 0 9 5] **aS<D»«fc*5V^-CI4. 
f^22a, 2 2 b^. SK^5-^rtlfr>fSf©y 
,X;HP2 1a, 2 1 b«<D*S6«*n»*»< J:5te. 

^>^i^. OcO/X/^iJ^WiSSP^fct't 
1 0 t y X/VXW— h 2 0 ^^JK^^CCD^ 

[0 0 9 6] &t£. *^M<0®7<^HJfi<O^Sg<D^>^ 

5o @9it ^7<o^j£^si<D-r^>7> ? ^ ^ bi&mm 

■ «2 2<OiBltBBff«r»i-«»Ht?«)So 

[0097] H9 (c^i 5 fc v *ni&<omm<D<<( 

2 2a(D^M (yX/Vfl!l) 1 * tT^ -f 

1 2 aCD*{ia (/ X/Vfifl) JBrtBiOtfeflilfc-rttTV^ 
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[0 0 9 8] mmi^ #|g2y=--*irl^^2 2 b 
(yX/VfiiJ) 4SeP* 5 , #^2*^lfy 1 ^a51 2b 

» fflgB^ ^ii t^si 2 b©*i (yif- 

[0 0 9 9] 0 9"?^ V X/W?«*(Rjco±C^<0^.^ 10 

— -V SSdSfS t> ixT V ^5. 

[0100] J &©f&©#to£fc:oV"»-CW:, 0 1 75M0 3 t£ 
j^-TIB 1 ©HiSW^©^ > ? y V 3£iE®:^ y K t 

75ssi3(c*i-^i <Dm^<ommtm— <on&K\xm— 
[o i o i] *mm<vmmiz*>^xh. ys~-*wr 

^aS22a> 2 2 b ^ffctt e>*VC^5 r t^J; •? s lEft 

[0 10 2] Sgl^-^r-rl^-fg^ 2 a^SI 

1 dr-ylf^^^l 2 a <fc 9 t,M<«fiK$^ H^SKl. IS 
2^5— =¥-f tr7MgB2 2 b^2^r-¥lf7 L ^gpl 2 b 

£*) hm<ffi&.£tix^Z>tz.V>. S!£*ftjlc, JftSS^S 

U- h 2 0 t ©i^!S^^©^St- i «5 iP^^t-mi& 

[0 10 3] Kfc, *^©S&8 0Jg;66<D^tS<D^:^ 
5?» hitfE^y KIC-oVN-C, ilO SrfflV>T^^i" 30 
5„ Ell 01*. ^8<D|l;!S<^fS<D^>^i? 3 is' hsSIB 

^ SB 2 2 coiSSB9#«r^"f-«tl»&l2I-CfcS. 
[0104] HI 1 0 ic^-t" J: 5 fc, #H;S6<D7£Ji©-f >- 

^SP22a©P^ <fc •5_hWJ(Dy$— =¥-VtfT"-fS5 

[0 10 5] H«(^> #ffe&£<^fgtfMV:5'i^S' b^; 40 
K-CI*. $$fcCOSg2y$-*^tf:r^gi$2 2 b 

"S\ =§-^2 ^$-^+^^952 2 b<D4Sg&as, 
[0106] 110 7 X/^lJ*-[R](D_hffi95<0^-^ 

^^tu-cvN^K T«sgw-ov^ti, ±t%utttmz.#'. . 

[0 10 7] -£<E>fl&<Z>#t££tcoVNTfi, H19{^-t-^7 
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^8©3I^S©^{C*3V^-C, l3 9IC^:-r^ 

7 <Dmm<Dmmt m-<D®Mas.m-<Dft-&&tt\.xw 
[0108] *^^6(D^^c*5v^T«, ^-tir 

^^gC22a. 22b dS, / X^iJ^(S](DM«g|5twjav^ 
h<DM, £<0m< &o-CV^fc«>, $ltg&^/&g*Sl 0© 

Jiotv^, ^o-c, »Ml«i0i/'X/V7'w 

h 2 0 1 oBmm&m&mmz.Si <omm^^^ti^ 
[010 9] m^. 9 <vmme>mm<D-j 

i?*y b&MZ&^y KtcoV^X> SI 1 S:ffiV^TtftWi- 

5. mi m9<z>mte<oMm<D'{>-?^^y 

m^y K^*3ttSdr^K--r^giJl 2^1/^$-^^^ 

[oiioiHii (c^i- x 0 xc. *mifc<z>Mte<0'{ s 

?V^y YHWm^y K-CI4, «^<0®l^$-^^rir 
X^Si52 2 a ©5 i fJifill©^?— ^r^lf^^SC 

SC2 2 a<oyXyHSn 2 1 a {BUDSSgB-Rtf^ 1 > 

^ y ■y*--'^ 1 3 a fia»^gp*s, ^n^nn3E±(cis?yu 

TV^^, <> 

[0 11 1] ^irVzcy 
mm^y KTIi> «^:<Dg|2^$— ^-Y ^1-952 2 b 

%<t£oX&*). =&^2^5— ^r-Vlf 7^^952 2 b <DV 
X/VPBP 2 1 bffll<D«gS5X^2#ii^ y-^-^1 

[0112101 i-e«. y X/w?ij*rRj<?5_h«ggp<D^ 

^^tbTV^^^, TSSgCt-oV^rt*. _hjSa5t*f^JC^ 

[0 1131 *<Dm<Dffim^o^X\L @9C*tl7 
cD^JScO^©^ y h&gZ®^y K t B&HHS!© 

[0 114] **J£<O^JC*5V^T«, #y5-^^rlf 
■7 L >fg|52 2 a, 22b^« ^^5— f^^SP^ffi 
fEBaspMSrSK J; 5 / X/^iJ^iRjoM^JCjfiV^ 
©g> X ^oTVNSfc*. SfEK^S«10©/' 

X/W3?iJ*(^lM4iggBl-S3«t £ W'Jte^rtsas «fc •? jR-^**^* 
cxv^s. t£o-c ?f(tK^S« iot; X/VT-V- h 
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[oi i5i jsfcic. &mw<Dmi o<D%m<n>mn<o^ > 
-r-s. 0 i 2 nt, no (vm&amwo* y y 

So 

[01161012 ic^c-r J: 5 tc, *Sffiofic-f V 

?v=.y y&ffim^y K-erau mi^s— *-Yfy-rSB 

2 2 aWI2/i- *T\? ; T4&>2 2 b©ttfc>9t::, 

i<D«-a-3?UO®!-g-y$- ^lf-7V8&2 3^ 10 

[0 1 1 71 Ig&Ogfc-a-^-^lfT^^ 3tt, r 
Oi^, X/WgBP 2 1 a, 2 1 bOPttfokVfc 
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* NOTICES * 

Japan Patent Of£ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet type recording head 
which it divided, and substrate rigidity was raised about the ink jet type recording head, and prevented 
destruction of a substrate effectively. 
[0002] 

[Description of the Prior Art] The conventional ink jet type recording head is equipped with two or more 
cavity sections adjoined and prepared in two or more nozzle orifices arranged in the shape of a train, and 
each nozzle orifice, and the reservoir section which is open for free passage in each cavity section. 
[0003] Generally, a nozzle orifice is formed in a nozzle plate and the cavity section and the reservoir 
section are formed in substrate members, such as a silicon substrate. And a substrate member and a 
nozzle plate are joined by thermosetting adhesives. 

[0004] Moreover, two or more cavity sections are usually arranged in parallel, and are arranged, and as 
shown in the both-ends side of the juxtaposition direction at drawing 16 , the cavity section 212 and the 
dummy cavity section 222 of the same configuration are formed in 2 - 3 train parallel. In consideration 
of the ink supply from the edge of the reservoir section 213 tending to vary etc., the dummy cavity 
section 222 is formed in order to stabilize an ink regurgitation property. 
[0005] 

[Problem(s) to be Solved by the Invention] Usually, since it is manufactured from a different material, 
coefficient of linear expansion differs from a substrate member and a nozzle plate by the substrate 
member and the nozzle plate. Thereby, it sets at least to the joint of a substrate member and a nozzle 
plate, and stress may occur with heating at the time of recording head assembly and recording head 
mounting (before or after a maximum of 200 degrees C) etc. 

[0006] Such stress produced with heating can cause a crack of a substrate. The knowledge of this 
artificer having the high occurrence frequency of the crack of a substrate between the dummy cavity 
section and the reservoir section was carried out. 

[0007] This invention is made in consideration of such a point, raises the substrate rigidity in the dummy 
cavity section circumference, and aims at offering the ink jet type recording head which prevented 
destruction of a substrate effectively. 
[0008] 

[Means for Solving the Problem] A nozzle plate in which, as for this invention, two or more nozzle 
orifices were formed in the shape of a train, While it is formed in a substrate member which adjoins a 
nozzle plate, and a substrate member and each is open for free passage with each nozzle orifice, it has 
extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. Two or more cavity sections by which the abbreviation juxtaposition was 
mutually carried out in parallel in the direction of a train of a nozzle orifice, A common ink reservoir 
which is formed in a substrate member and is open for free passage in each cavity section, It was formed 
in a substrate member and each is prolonged in the direction of a train of a nozzle orifice, and the 
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direction which carries out an abbreviation rectangular cross. To the further 1 side of the 1 side cavity 
section of an endmost part of said two or more cavity sections, at the cavity section concerned 
Abbreviation parallel and two or more dummy cavity sections mutually juxtaposed in the direction of a 
train of a nozzle orifice in parallel, The length of a preparation and the dummy cavity section is an ink 
jet type recording head characterized by being shorter than the length of the cavity section. 
[0009] According to this invention, by having made the length of the dummy cavity section shorter than 
the length of the cavity section, substrate rigidity in the dummy cavity section circumference can be 
raised, and destruction of a substrate can be prevented effectively. 

[0010] The dummy cavity section by the side of one is more shorter than the dummy cavity section of 
the side else more among two or more dummy cavity sections more preferably. 
[001 1] Moreover, for example, each cavity section is open for free passage to a nozzle orifice in the 1 
side edge section of a longitudinal direction, and open for free passage to a common ink reservoir in the 
other side edge section of a longitudinal direction. 

[0012] In this case, both the 1 side edge section of each dummy cavity section and the 1 side edge 
section of each cavity section can align in the direction of a train of a nozzle orifice in the shape of a 
straight line. In this case, the other side edge section of each dummy cavity section aligns preferably at 
an approximate circle arc. 

[0013] Or both the other side edge section of each dummy cavity section and the other side edge section 
of each cavity section can align in the direction of a train of a nozzle orifice in the shape of a straight 
line. In this case, the 1 side edge section of each dummy cavity section aligns preferably at an 
approximate circle arc. 

[0014] Or the 1 side edge section of each dummy cavity section is arranged rather than the 1 side edge 
section of each cavity section at the side else, and the other side edge section of each dummy cavity 
section may be arranged rather than the other side edge section of each cavity section at 1 side. In this 
case, the 1 side edge section of each dummy cavity section and the other side edge section align 
preferably at an approximate circle arc, respectively. 

[0015] As for both ends of the direction of a nozzle train, in the case of which, it is desirable that the 
dummy cavity section is prepared in symmetry. Namely, it was formed in a substrate member and each 
is prolonged in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross, for example. The side cavity section of the others and an endmost part of 
said two or more cavity sections further to the side else The cavity section concerned is further equipped 
with abbreviation parallel and two or more opposite dummy cavity sections mutually juxtaposed in the 
direction of a train of a nozzle orifice in parallel, and, as for the length of the opposite dummy cavity 
section, it is desirable that it is shorter than the length of the cavity section. 

[0016] Or a nozzle plate in which, as for this invention, two or more nozzle orifices were formed in the 
shape of [ of the 1st train which adjoins / which adjoins and is abbreviation-parallel / and the 2nd train ] 
2 trains, While it is open for free passage with each nozzle orifice in which it is formed in a substrate 
member which adjoins a nozzle plate, and a substrate member, and each forms the 1 st train, it has 
extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. Two or more 1st cavity sections which an abbreviation juxtaposition is 
carried out and form the 1 st cavity group in the direction of a train of a nozzle orifice in parallel 
mutually, The 1st community ink reservoir which is formed in a substrate member and is open for free 
passage in each 1st cavity section, While it is open for free passage with each nozzle orifice in which it 
is formed in a substrate member and each forms the 2nd train, it has extended in the direction of a train 
of a nozzle orifice, and the direction which carries out an abbreviation rectangular cross. Two or more 
2nd cavity sections which form mutually the 2nd cavity group which an abbreviation juxtaposition is 
carried out, and adjoins [ which adjoins and is abbreviation-parallel ] the 1st cavity group in the 
direction of a train of a nozzle orifice in parallel, The 2nd community ink reservoir which is formed in a 
substrate member and is open for free passage in each 2nd cavity section, It was formed in a substrate 
member and each is prolonged in the direction of a train of a nozzle orifice, and the direction which 
carries out an abbreviation rectangular cross. To the further 1 side of said two or more 1st cavity 
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sections and the 1 side cavity section of an endmost part of the 2nd cavity sections, at the cavity section 
concerned Abbreviation parallel and two or more dummy cavity sections mutually juxtaposed in the 
direction of a train of a nozzle orifice in parallel, The length of a preparation and the dummy cavity 
section is an ink jet type recording head characterized by being shorter than the sum of the length of the 

1 st cavity section and the 2nd cavity section. 

[0017] According to this invention, formation of the dummy cavity section becomes easier by having 

made the dummy cavity section corresponding to the cavity section for two trains shorter than the sum 

of the length of the cavity section for two trains, and also substrate rigidity in the dummy cavity section 

circumference can be raised, and destruction of a substrate can be prevented effectively. 

[0018] In this case, the dummy cavity section by the side of one is more shorter than the dummy cavity 

section of the side else more among two or more dummy cavity sections preferably. 

[0019] for example, every — a nozzle orifice in which the 1st cavity section forms the 1st train in the 1 

side edge section of a longitudinal direction ~ open for free passage — ****— the other side edge 

section of a longitudinal direction ~ the — 1 common ink reservoir — open for free passage — **** — 

every — a nozzle orifice in which the 2nd cavity section forms the 2nd train in the other side edge 

section of a longitudinal direction - open for free passage --****-- the 1 side edge section of a 

longitudinal direction — the — it is open for free passage to 2 common ink reservoir. 

[0020] Or a nozzle plate in which, as for this invention, two or more nozzle orifices were formed in the 

shape of [ of the 1st train which adjoins / which adjoins and is abbreviation-parallel / and the 2nd train ] 

2 trains, While it is open for free passage with each nozzle orifice in which it is formed in a substrate 
member which adjoins a nozzle plate, and a substrate member, and each forms the 1st train, it has 
extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. Two or more 1st cavity sections which an abbreviation juxtaposition is 
carried out and form the 1st cavity group in the direction of a train of a nozzle orifice in parallel 
mutually, The 1st community ink reservoir which is formed in a substrate member and is open for free 
passage in each 1st cavity section, While it is open for free passage with each nozzle orifice in which it 
is formed in a substrate member and each forms the 2nd train, it has extended in the direction of a train 
of a nozzle orifice, and the direction which carries out an abbreviation rectangular cross. Two or more 
2nd cavity sections which form mutually the 2nd cavity group which an abbreviation juxtaposition is 
carried out, and adjoins [ which adjoins and is abbreviation-parallel ] the 1st cavity group in the 
direction of a train of a nozzle orifice in parallel, The 2nd community ink reservoir which is formed in a 
substrate member and is open for free passage in each 2nd cavity section, It was formed in a substrate 
member and has extended in the direction of a train of a nozzle orifice, and the direction which carries 
out an abbreviation rectangular cross. The one or more 1st dummy cavity sections juxtaposed by 
abbreviation parallel in the direction of a train of a nozzle orifice in the 1st cavity section concerned at 
the further 1 side of the 1 side cavity section of an endmost part of said two or more 1st cavity sections, 
It was formed in a substrate member and has extended in the direction of a train of a nozzle orifice, and 
the direction which carries out an abbreviation rectangular cross. The one or more 2nd dummy cavity 
sections juxtaposed by abbreviation parallel in the direction of a train of a nozzle orifice in the 2nd 
cavity section concerned at the further 1 side of the 1 side cavity section of an endmost part of said two 
or more 2nd cavity sections, It was formed in a substrate member and has extended in the direction of a 
train of a nozzle orifice, and the direction which carries out an abbreviation rectangular cross. The one 
or more fusion dummy cavity sections juxtaposed by abbreviation parallel in the direction of a train of a 
nozzle orifice in the dummy cavity section concerned at the further 1 side of the 1 side dummy cavity 
section of an endmost part of said 1st dummy cavity section and the 2nd dummy cavity sections, It is the 
ink jet type recording head characterized by the length of a preparation and the 1st dummy cavity 
section being shorter than the length of the 1st cavity section, and the length of the 2nd dummy cavity 
section being shorter than the length of the 2nd cavity section. 

[0021] According to this invention, while making the length of the 1st dummy cavity section shorter 
than the length of the 1st cavity section, by having made the length of the 2nd dummy cavity section 
shorter than the length of the 2nd cavity section, substrate rigidity in each dummy cavity section 
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circumference can be raised, and destruction of a substrate can be prevented effectively. 
[0022] In this case, preferably, plurality is prepared in parallel, respectively, the 1st dummy cavity 
section by the side of one is more shorter than the 1st dummy cavity section of the side else more among 
two or more 1st dummy cavity sections, and the 2nd dummy cavity section by the side of one is more 
shorter [ as for the 1st dummy cavity section and the 2nd cavity section ] than the 2nd dummy cavity 
section of the side else more among two or more 2nd dummy cavity sections. 

[0023] Moreover, the length of the fusion dummy cavity section is shorter than the sum of the length of 

die 1st dummy cavity section and the 2nd dummy cavity section preferably. 

[0024] Still more preferably, plurality is prepared in parallel and, as for the fusion dummy cavity 

section, the fusion dummy cavity section by the side of one is more shorter than the fusion dummy 

cavity section of the side else more among two or more fusion dummy cavity sections. 

[0025] every also in this case — a nozzle orifice in which the 1st cavity section forms the 1st train in the 

1 side edge section of a longitudinal direction — open for free passage — ****— the other side edge 

section of a longitudinal direction - the — 1 common ink reservoir - open for free passage — ****-- 

evei y _. a nozzle orifice in which the 2nd cavity section forms the 2nd train in the other side edge 

section of a longitudinal direction - open for free passage — ****— the 1 side edge section of a 

longitudinal direction — the — it is open for free passage to 2 common ink reservoir. 

[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0027] Drawing 1 is the decomposition perspective diagram of the gestalt of operation of the 1st of the 
ink jet type recording head by this invention, and drawing 2 is the plan and cross section of drawing 1 . 
Moreover, drawing 3 is a schematic diagram for explaining arrangement of the dummy cavity section of 
the gestalt of this operation. 

[0028] The passage formation substrate 10 shown in drawing 1 and drawing 2 consists of a silicon single 
crystal substrate of field bearing (110) with the gestalt of this operation. As a passage formation 

substrate 10, a tiling with a thickness of about 150 - 300 microm e t e rs is used, and about 180 - 280 

micrometers of things with a thickness of about 220 micrometers are usually more desirably suitable 
desirably. This is because array density can be made high, maintaining the rigidity of the septum 
between the adj oining cavity sections. 

[0029] One field of the passage formation substrate 10 turns into an effective area, and the elastic 
membrane 50 with a thickness of 1-2 micrometers which consists of diacid-ized silicon beforehand 
formed by thermal oxidation is formed in the field of another side. 

[0030] On the other hand, by carrying out anisotropic etching of the silicon single crystal substrate to the 
effective area of the passage formation substrate 10 The cavity section (pressure generating room) 12 
divided by two or more septa 1 1 is installed crosswise. In the longitudinal direction outside The 
reservoir section 13 which constitutes some reservoirs 100 which are open for free passage in the 
reservoir section of the reservoir formation substrate mentioned later, and serve as a common ink room 
of each cavity section 12 is formed, and it is open for free passage through the ink supply way 14, 
respectively with the longitudinal direction end section of each cavity section 12. In addition, this ink 
supply way 14 as well as the cavity section 12 is divided by the septum 11. 

[0031] If anisotropic etching is immersed in alkali solutions, such as KOH, a silicon single crystal 
substrate here Corrode gradually and nothing, and the above-mentioned (110) field and the 2nd field 
(1 1 1) which makes the angle of about 35 degrees appear the 1st field (1 1 1) perpendicular to a field 
(1 10), this 1st field (1 1 1), and the angle of about 70 degrees. (110) It is carried out using the property in 
which the etching rate of a field (1 1 1) is about 1/1 80 as compared with the etching rate of a field. By this 
anisotropic etching, precision processing can be performed on the basis of depth processing of the shape 
of the 1st two field (111) and a parallelogram formed in respect of [ slanting / two ] the 2nd (111), and 
the cavity section 12 can be arranged to high density. 

[0032] The long side of each cavity section 12 is formed, and the shorter side is formed in respect of the 
2nd (1 1 1) in respect of the 1st (1 1 1) in the example of illustration. This cavity section 12 is formed by 
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etching until it penetrates the passage formation substrate 10 mostly and reaches elastic membrane 50. 
Here, elastic membrane 50 has the very small amount invaded by the alkali solution which etches a 
silicon single crystal substrate. Moreover, each ink supply way 14 which is open for free passage at the 
end of each cavity section 12 is formed more shallowly than the cavity section 12, and holds uniformly 
passage resistance of the ink which flows into the cavity section 12. That is, the ink supply way 14 is 
formed by etching a silicon single crystal substrate in the thickness direction to the middle (half 
etching). In addition, half etching is performed by adjustment of etching time. 

[0033] In the effective area side of this passage formation substrate 10, the nozzle plate 20 in which the 
nozzle orifice 21 which is open for free passage in the opposite side was drilled has fixed through 
adhesives, a heat joining film, etc. in the ink supply way 14 of each cavity section 12. In addition, 
thickness is 0.05-0.2mm and a nozzle plate 20 consists of stainless steel. As for a nozzle plate 20, the 
duty of the back up plate which protects a cover and a silicon single crystal substrate from an impact or 
external force extensively also achieves the whole surface of the passage formation substrate 10 in 
respect of one side. 

[0034] Here, the magnitude of the cavity section 12 which gives an ink drop discharge pressure to ink, 
and the magnitude of the nozzle orifice 21 which carries out the regurgitation of the ink drop are 
optimized according to the amount of the ink drop which carries out the regurgitation, regurgitation 
speed, and regurgitation frequency. 

[0035] On the other hand, with the effective area of the passage formation substrate 10, on the elastic 
membrane 50 of the opposite side, laminating formation of the electrode layer 80 when it is about 0.1 
micrometers is carried out for the piezo electric crystal layer 70 which is about 1 micrometer, and 
thickness, and the bottom electrode layer 60 whose thickness is about 0.2 micrometers, and thickness 
constitute the piezoelectric device 300. Here, a piezoelectric device 300 says the bottom electrode layer 
60, the piezo electric crystal layer 70, and the portion containing the top electrode layer 80. Generally, 
one electrode of the piezoelectric devices 300 is used as a common electrode, every cavity section 12, 
patterning of the electrode and the piezo electric crystal layer 70 of another side is carried out, and they 
are constituted. And it consists of one of the electrodes and the piezo electric crystal layers 70 by which 
patterning was carried out, and the portion which a piezo-electric distortion produces by impression of 
the voltage to two electrodes is called piezo electric crystal active section 320. Although the bottom 
electrode layer 60 is used as the common electrode of a piezoelectric device 300 and the top electrode 
layer 80 is used as the individual electrode of a piezoelectric device 300 with the gestalt of this 
operation, it is convenient even if it makes this the relation of reverse on account of a drive circuit or 
wiring. In the case of which, the piezo electric crystal active section will be formed for every cavity 
section. Moreover, the diaphragm which displacement produces by the drive of a piezoelectric device 
300 and the piezoelectric device 300 concerned is set, and an electrostrictive actuator is called. 
[0036] In addition, with the gestalt of this operation, the lead electrode 90 is installed in the field which 
counters the peripheral wall of the cavity section 12 near the longitudinal direction end section of the 
piezoelectric-device 300 top electrode layer 80, and the point is located in the outside of the joint 
material 40 mentioned later. 

[0037] Moreover, the reservoir formation substrate 30 which has the reservoir section 3 1 which 
constitutes some reservoirs [ at least ] 100 is joined to the portion corresponding to the reservoir section 
13 by the side of the piezoelectric device 300 of the passage formation substrate 10. The reservoir 
section 31 penetrates the reservoir formation substrate 30 in the thickness direction, and it is formed so 
that it may extend crosswise [ of the cavity section 12 ] (the juxtaposition direction). And it is open for 
free passage as mentioned above through the through tube 51 formed in the reservoir section 13 and 
elastic membrane 50 of the passage formation substrate 10, and the reservoir 100 used as the common 
ink room of each cavity section 12 is constituted. 

[0038] As a reservoir formation substrate 30, it is desirable to use the coefficient of thermal expansion of 
the passage formation substrates 10, such as glass and a ceramic material, and the material of 
abbreviation identitas, and it is formed with the gestalt of this operation using the silicon single crystal 
substrate of the same material as the passage formation substrate 10. Thereby, both can be certainly 
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pasted up by adhesion in the elevated temperature using thermosetting adhesives. 
[0039] Furthermore, the closure board 35 which consists of film 35a which has metal 35b, such as 
stainless steel (SUS), and flexibility is joined to the reservoir formation substrate 30, and the closure of 
the reservoir 100 is carried out to it. Moreover, the ink inlet 36 and the ink installation way 32 for 
supplying ink to a reservoir 100 are formed in the closure board 35 of the longitudinal direction 
abbreviation center-section outside of this reservoir 100 (refer to drawing 2 ). 

[0040] Moreover, the joint material 40 which has the piezoelectric-device envelopment section 41 which 
can seal the space where the space of the degree which does not check movement of a piezoelectric 
device 300 is secured is joined by the field corresponding to a piezoelectric device 300. Moreover, the 
free passage hole 42 which opens the piezoelectric-device envelopment section 41 and the exterior for 
free passage is formed in this joint material 40. 

[0041] As shown in drawing 1 , the joint material 40 of the gestalt of this operation consists of members 
of one which follow the reservoir formation substrate 30. That is, while the reservoir section 31 
penetrated to a single substrate member is formed, the piezoelectric-device (half etching was carried out) 
envelopment section 41 of thin meat is formed. However, you may consist of substrate members with 
respectively independent the joint material 40 and the reservoir formation substrate 30. 
[0042] In addition, on this joint material 40, the drive circuits 1 10, such as a semiconductor integrated 
circuit (IC) for driving a piezoelectric device 300, are carried, and it connects with the point and the 
electric target of the lead electrode 90 which were installed from the piezoelectric device 300 through 
the drive wiring 120 which consists of a bonding wire. 

[0043] Moreover, into the piezoelectric-device envelopment section 41 of the joint material 40, through 
the free passage hole 42, it fills up with desiccation fluids, such as inert gas, and the closure is carried 
out by the closure member 45 which the free passage hole 42 becomes from resin. Preferably, the inside 
of the piezoelectric-device envelopment section 41 is sealed with an atmospheric pressure lower than 
atmospheric air. Thereby, in the desiccation fluid ambient atmosphere in the piezoelectric-device 
envelopment section 41, a piezoelectric device 300 is sealed certainly and intercepted with external 
environment. 

[0044] The further details about the ink jet type recording head of the above-mentioned type are 
indicated by the application for patent No. 84772 [ 2000 to ]. The contents indicated by the application 
for patent No. 84772 [ 2000 to ] become some of these specifications by this citation. In addition, in the 
case of for example, 180dpi, the pitch of a nozzle orifice is about 141 micrometers. 
[0045] Now, the arrangement relation between the cavity section 12 in the gestalt of this operation and 
the dummy cavity section 22 is explained using drawing 3 . 

[0046] As shown in drawing 3 , two or more nozzle orifices 21 of the gestalt of this operation are 
formed in the shape of [ of the right column (the 1st train) which adjoins / which adjoins and is 
abbreviation-parallel / a nozzle plate 21, and a left column (the 2nd train) ] 2 trains. With the gestalt of 
this operation, although nozzle orifice 21a of a left column and nozzle orifice 21b of a right column are 
alternate, other arrangement modes may be adopted. 

[0047] Two or more cavity sections 12 of the gestalt of this operation are prolonged in the direction of a 
train of nozzle orifice 21a, and the direction which carries out an abbreviation rectangular cross while 
they are open for free passage with each nozzle orifice 21a in which it is formed in the passage 
formation substrate (substrate member) 10, and each forms a left column, and they have two or more 1st 
cavity section 12a which an abbreviation juxtaposition is carried out and forms the 1st cavity group A in 
the direction of a train of nozzle orifice 21a in parallel mutually. 

[0048] Moreover, two or more cavity sections 12 are prolonged in the direction of a train of nozzle 
orifice 21b, and the direction which carries out an abbreviation rectangular cross while each is open for 
free passage with each nozzle orifice 21b which forms a right column, and they have two or more 2nd 
cavity section 12b which forms mutually the 2nd cavity group B which an abbreviation juxtaposition is 
carried out, and adjoins [ which adjoins and is abbreviation-parallel ] the 1st cavity group A in the 
direction of a train of nozzle orifice 21b in parallel. 

[0049] the passage formation member 10 - every - the [ which is open for free passage to 1st cavity 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 8/2004 



Page 7 of 1 4 



section 12a ] - while 1 common ink reservoir 13a is formed - every - the [ which is open for free 
passage to 2nd cavity section 12b ] - 2 common ink reservoir 13b is formed. 

[0050] Furthermore in the passage formation member 10, each is prolonged in the direction of a train of 
nozzle orifice 21a, and the direction which carries out an abbreviation rectangular cross. To the further 1 
side (above) of the 1 side cavity section of the endmost part of said two or more 1st cavity section 12a 
(on drawing 3 ) 1st dummy cavity section 22a of three train is formed in the 1st cavity section concerned 
in abbreviation parallel and the plurality mutually juxtaposed in the direction of a train of nozzle orifice 

2 la*in parallel, and this case. 

[0051] Furthermore in the passage formation member 10, each is prolonged in the direction of a train of 
nozzle orifice 21b, and the direction which carries out an abbreviation rectangular cross. To the further 1 
side (above) of the 1 side cavity section of the endmost part of said two or more 2nd cavity section 12b 
(on drawing 3 ) 2nd dummy cavity section 22b of three train is formed in the 2nd cavity section 
concerned in abbreviation parallel and the plurality mutually juxtaposed in the direction of a train of 
nozzle orifice 2 1 b in parallel, and this case. 

[0052] The length of 1st dummy cavity section 22a is short, and more fixed than the length of 1st cavity 
section 12a with the gestalt of this operation. 

[0053] Similarly, the length of 2nd dummy cavity section 22b is short, and more fixed than the length of 
2nd cavity section 12b with the gestalt of this operation. 

[0054] With the gestalt of this operation, 1st cavity section 12a and 2nd cavity section 12b are the same 
length, and 1st dummy cavity section 22a and 2nd dummy cavity section 22b have the same length. 
[0055] Moreover, although it is common also about the gestalt of each following operation, as for the 
both ends of the direction of a nozzle train, the dummy cavity section is prepared in symmetry. 
[0056] In the case of the gestalt of this operation, to the passage formation substrate 10 Each is 
prolonged in the direction of a train of nozzle orifice 21a, and the direction which carries out an 
abbreviation rectangular cross. The side cavity section of the others and the endmost part (under drawing 

3 ) of said two or more 1st cavity section 12a further to the side else (below) 1st dummy cavity section 
of opposite 22a' of three train is formed in the 1st cavity section concerned in abbreviation parallel and 
the plurality mutually juxtaposed in the direction of a train of nozzle orifice 21a in parallel, and this 
case. 

[0057] Similarly in the passage formation substrate 10, each is prolonged in the direction of a train of 
nozzle orifice 21b, and the direction which carries out an abbreviation rectangular cross. The side cavity 
section of the others and the endmost part (under drawing 3 ) of said two or more 2nd cavity section 12b 
further to the side else (below) 2nd dummy cavity section of opposite 22b* of three train is formed in the 
2nd cavity section concerned in abbreviation parallel and the plurality mutually juxtaposed in the 
direction of a train of nozzle orifice 21b in parallel, and this case. 

[0058] 1st dummy cavity section of opposite 22a 1 is the same length as 1st dummy cavity section 22a, 
and 2nd dummy cavity section of opposite 22b* has the same length as 2nd dummy cavity section 22b. 
[0059] the gestalt of this operation - every - 1st cavity section 12a - the 1 side (right-hand side) of a 
longitudinal direction (longitudinal direction of drawing 3 ) - an edge — nozzle orifice 21a of a left 
column — open for free passage --****— a side (left-hand side) besides a longitudinal direction ~ an 
edge » the — ■ it is open for free passage to 1 common ink reservoir 13 a. Similarly, each 2nd cavity 
section 12b is open for free passage to nozzle orifice 21b of a right column in the left side edge section 
of a longitudinal direction, and open for free passage to 2nd community ink reservoir 13b in the right 
side edge section of a longitudinal direction. 

[0060] moreover - the gestalt of this operation - every - 1st dummy cavity section 22a and 1st dummy 
cavity section of each opposite 22a' - the left side edge section of a longitudinal direction — the » 1 
common ink reservoir 13a - open for free passage --****-- every - 2nd dummy cavity section 22b and 
2nd dummy cavity section of each opposite 22b' — the right side edge section of a longitudinal direction 
- the — it is open for free passage to 2 common ink reservoir 13b. 

[0061] And both the right-hand side (nozzle side) edge of each 1st dummy cavity section 22a and 1st 
dummy cavity section of each opposite 22a' and the right-hand side (nozzle side) edge of each 1st cavity 
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section 12a have aligned in the direction of a train of nozzle orifice 21a in the shape of a straight line. 
[0062] Similarly, both the left-hand side (nozzle side) edge of each 2nd dummy cavity section 22b and 
2nd dummy cavity section of each opposite 22b 1 and the left-hand side (nozzle side) edge of each 2nd 
cavity section 12b have aligned in the direction of a train of nozzle orifice 21b in the shape of a straight 
line. 

[0063] being above — a book — operation — a gestalt — depending — if — a dummy ~ a cavity — the 
section - 22 - a - 22 - b - 22 - a - 1 - 22 - b - ' - preparing - having --****-- things - a 
recording head — ink — the regurgitation — a property — being stabilized — it can make . 
[0064] On the other hand, 1st dummy cavity section 22a and 1st dummy cavity section of opposite 22a' 
consists of 1st cavity section 12a short, and similarly, since 2nd dummy cavity section 22b and 2nd 
dummy cavity section of opposite 22b' consists of 2nd cavity section 12b short, the rigid change in the 
direction both ends of a nozzle train of the passage formation substrate 10 is loose as a result. Therefore, 
destruction of a substrate may be prevented even if thermal stress occurs at the time of heating etc. 
according to the difference in the coefficient of linear expansion of the passage formation substrate 10 
and a nozzle plate 20. 

[0065] Next, the ink jet type recording head of the gestalt of operation of the 2nd of this invention is 
explained using drawing 4 . Drawing 4 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 2nd operation, and 
the dummy cavity section 22. 

[0066] As shown in drawing 4 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the edge by the side of 1st community ink reservoir 
13a of each 1st dummy cavity section 22a has aligned on the straight line of the direction of slant. 
[0067] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the edge by the side of 2nd community ink reservoir 1 3b of each 2nd 
dummy cavity section 22b has aligned on the straight line of the direction of slant. 
[0068] In drawing 4 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0069] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
2nd operation, the same sign is given to the same portion as the gestalt of the 1st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0070] In the gestalt of this operation, since each dummy cavity sections 22a and 22b are shorter [ the 
thing nearer to the both ends of the direction of a nozzle train ], the rigid change in the direction both 
ends of a nozzle train of the passage formation substrate 10 is looser. Therefore, even if thermal stress 
occurs at the time of heating etc. according to the difference in the coefficient of linear expansion of the 
passage formation substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more 
effectively. 

[0071] Next, the ink jet type recording head of the gestalt of operation of the 3rd of this invention is 
explained using drawing 5 . Drawing 5 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 3rd operation, and 
the dummy cavity section 22. 

[0072] As shown in drawing 5 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the difference of the length between the adjoining 1st 
dummy cavity sections is larger between the upper 1st dummy cavity sections more. That is, the edge by 
the side of 1 st community ink reservoir 1 3a of each 1st dummy cavity section 22a has aligned on a 
circle. 

[0073] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
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cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the difference of the length between the adjoining 2nd dummy cavity 
sections is larger between the upper 2nd dummy cavity sections more. That is, the edge by the side of 
2nd community ink reservoir 13b of each 2nd dummy cavity section 22b has attended on the circle. 
[0074] In drawing 5 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0075] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
3rd operation, the same sign is given to the same portion as the gestalt of the 1st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0076] In the gestalt of this operation, since the edge by the side of each common ink reservoir 13a of 
the dummy cavity section concerned and 13b is shorter [ the thing nearer to the both ends of the 
direction of a nozzle train ] so that a circle may be drawn, it has become loose [ the rigid change in the 
direction both ends of a nozzle train of the passage formation substrate 10 ] more [ each dummy cavity 
sections 22a and 22b ]. Therefore, even if thermal stress occurs at the time of heating etc. according to 
the difference in the coefficient of linear expansion of the passage formation substrate 10 and a nozzle 
plate 20, destruction of a substrate may be prevented more effectively. 

[0077] Next, the ink jet type recording head of the gestalt of operation of the 4th of this invention is 
explained using drawing 6 . Drawing 6 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 4th operation, and 
the dummy cavity section 22. 

[0078] As shown in drawing 6 , in the ink jet type recording head of the gestalt of this operation, the 
right-hand side (nozzle side) edge of each 1st dummy cavity section 22a and the right-hand side (nozzle 
side) edge of each 1st cavity section 12a have shifted in the direction of a train of nozzle orifice 21a. 
Instead, the left-hand side (reservoir side) edge of each 1st dummy cavity section 22a and the left-hand 
side (reservoir side) edge of each 1st cavity section 12a have both aligned in the direction of a train of 
nozzle orifice 21a in the shape of a straight line. 

[0079] Similarly, the left-hand side (nozzle side) edge of each 2nd dummy cavity section 22b and the 
left-hand side (nozzle side) edge of each 2nd cavity section 12b have shifted in the direction of a train of 
nozzle orifice 21b. Instead, the right-hand side (reservoir side) edge of each 2nd dummy cavity section 
22b and the right-hand side (reservoir side) edge of each 1st cavity section 12b have both aligned in the 
direction of a train of nozzle orifice 21b in the shape of a straight line. 

[0080] In drawing 6 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0081] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
4th operation, the same sign is given to the same portion as the gestalt of the 1st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0082] Also in the gestalt of this operation, the ink regurgitation property of a recording head can be 
stabilized by forming the dummy cavity sections 22a and 22b. 

[0083] On the other hand, 1st dummy cavity section 22a consists of 1st cavity section 12a short, and 
similarly, since 2nd dummy cavity section 22b consists of 2nd cavity section 12b short, the rigid change 
in the direction both ends of a nozzle train of the passage formation substrate 10 is loose as a result. 
Therefore, destruction of a substrate may be prevented even if thermal stress occurs at the time of 
heating etc. according to the difference in the coefficient of linear expansion of the passage formation 
substrate 10 and a nozzle plate 20. 

[0084] Next, the ink jet type recording head of the gestalt of operation of the 5th of this invention is 
explained using drawing 7 . Drawing 7 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 5th operation, and 
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the dummy cavity section 22. 

[0085] As shown in drawing 7 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the edge by the side of nozzle orifice 21a of each 1st 
dummy cavity section 22a has aligned on the straight line of the direction of slant. 
[0086] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the edge by the side of nozzle orifice 21b of each 2nd dummy cavity 
section 22b has aligned on the straight line of the direction of slant. 

[0087] In drawing 7 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0088] It is the same configuration as the ink jet type recording head of the gestalt of the 4th operation, 
and abbreviation shown in drawing 6 about other configurations. In the gestalt of the 5th operation, the 
same sign is given to the same portion as the gestalt of the 4th operation shown in drawing 6 , and 
detailed explanation is omitted. 

[0089] In the gestalt of this operation, since each dummy cavity sections 22a and 22b are shorter [ the 
thing nearer to the both ends of the direction of a nozzle train ], the rigid change in the direction both 
ends of a nozzle train of the passage formation substrate 10 is looser. Therefore, even if thermal stress 
occurs at the time of heating etc. according to the difference in the coefficient of linear expansion of the 
passage formation substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more 
effectively. 

[0090] Next, the ink jet type recording head of the gestalt of operation of the 6th of this invention is 
explained using drawing 8 . Drawing 8 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 6th operation, and 
the dummy cavity section 22. 

[0091] As shown in drawing 8 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the difference of the length between the adjoining 1st 
dummy cavity sections is larger between the upper 1st dummy cavity sections more. That is, the edge by 
the side of nozzle orifice 21a of each 1st dummy cavity section 22a has aligned on a circle. 
[0092] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the difference of the length between the adjoining 2nd dummy cavity 
sections is larger between the upper 2nd dummy cavity sections more. That is, the edge by the side of 
nozzle orifice 21b of each 2nd dummy cavity section 22b has aligned on a circle. 
[0093] In drawing 8 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0094] It is the same configuration as the ink jet type recording head of the gestalt of the 4th operation, 
and abbreviation shown in drawing 6 about other configurations. In the gestalt of the 6th operation, the 
same sign is given to the same portion as the gestalt of the 4th operation shown in drawing 6 ,. and 
detailed explanation is omitted. 

[0095] In the gestalt of this operation, since the edge by the side of nozzle orifice 21a of the dummy 
cavity section concerned and 21b is shorter [ the thing nearer to the both ends of the direction of a nozzle 
train ] so that a circle may be drawn, it has become loose [ the rigid change in the direction both ends of 
a nozzle train of the passage formation substrate 10 ] more [ each dummy cavity sections 22a and 22b ]. 
Therefore, even if thermal stress occurs at the time of heating etc. according to the difference in the 
coefficient of linear expansion of the passage formation substrate 10 and a nozzle plate 20, destruction 
of a substrate may be prevented more effectively. 

[0096] Next, the ink jet type recording head of the gestalt of operation of the 7th of this invention is 
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explained using drawing 9 . Drawing 9 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 7th operation, and 
the dummy cavity section 22. 

[0097] it is shown in drawing 9 » as ~ the ink jet type recording head of the gestalt of this operation - 
every ~ the right-hand side (nozzle side) edge of 1st dummy cavity section 22a - every - at the same 
time it has shifted on the left of the right-hand side (nozzle side) edge of 1st cavity section 12a -- every - 
- the left-hand side (reservoir side) edge of 1st dummy cavity section 22a - every - it has shifted on the 
right of the left-hand side (reservoir side) edge of 1st cavity section 12a. 

[0098] the same - every - the left-hand side (nozzle side) edge of 2nd dummy cavity section 22b - 
every - at the same time it has shifted on the right of the left-hand side (nozzle side) edge of 2nd cavity 
section 12b — every - the right-hand side (reservoir side) edge of 2nd dummy cavity section 22b - 
ever y it has shifted on the left of the right-hand side (reservoir side) edge of 1st cavity section 12b. 
[0099] In drawing 9 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0100] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
4th operation, the same sign is given to the same portion as the gestalt of the 1st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0101] Also in the gestalt of this operation, the ink regurgitation property of a recording head can be 
stabilized by forming the dummy cavity sections 22a and 22b. 

[0102] On the other hand, 1st dummy cavity section 22a consists of 1st cavity section 12a short, and 
similarly, since 2nd dummy cavity section 22b consists of 2nd cavity section 12b short, the rigid change 
in the direction both ends of a nozzle train of the passage formation substrate 10 is loose as a result. 
Therefore, destruction of a substrate may be prevented even if thermal stress occurs at the time of 
heating etc. according to the difference in the coefficient of linear expansion of the passage formation 
substrate 10 and a nozzle plate 20. 

[0103] Next, the ink jet type recording head of the gestalt of operation of the 8th of this invention is 
explained using drawing 10 . Drawing 10 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 8th operation, and 
the dummy cavity section 22. 

[01 04] As shown in drawing 10 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the edge of each 1st dummy cavity section 22a has 
aligned in the shape of [ of an isosceles triangle ] an oblique side. 

[0105] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the edge of each 2nd dummy cavity section 22b has aligned in the shape 
of [ of an isosceles triangle ] an oblique side. 

[0106] In drawing 10 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0107] It is the same configuration as the ink jet type recording head of the gestalt of the 7th operation, 
and abbreviation shown in drawing 9 about other configurations. In the gestalt of the 8th operation, the 
same sign is given to the same portion as the gestalt of the 7th operation shown in drawing 9 , and 
detailed explanation is omitted. 

[0108] In the gestalt of this operation, since each dummy cavity sections 22a and 22b are shorter [ the 
thing nearer to the both ends of the direction of a nozzle train ], the rigid change in the direction both 
ends of a nozzle train of the passage formation substrate 10 is looser. Therefore, even if thermal stress 
occurs at the time of heating etc. according to the difference in the coefficient of linear expansion of the 
passage formation substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more 
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effectively. 

[0109] Next, the ink jet type recording head of the gestalt of operation of the 9th of this invention is 
explained using drawing 1 1 . Drawing 1 1 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 9th operation, and 
the dummy cavity section 22. 

[0110] As shown in drawing 1 1 , in the ink jet type recording head of the gestalt of this operation, the 
upper dummy cavity section is short rather than the lower dummy cavity section more among two or 
more 1st dummy cavity section 22a. In this case, the difference of the length between the adjoining 1st 
dummy cavity sections is larger between the upper 1 st dummy cavity sections more, and the edge by the 
side of nozzle orifice 21a of each 1st dummy cavity section 22a and the edge by the side of 1st 
community ink reservoir 13a have aligned on a circle, respectively. 

[0111] Similarly, in the ink jet type recording head of the gestalt of this operation, the upper dummy 
cavity section is short rather than the lower dummy cavity section more among two or more 2nd dummy 
cavity section 22b. In this case, the difference of the length between the adjoining 2nd dummy cavity 
sections is larger between the upper 2nd dummy cavity sections more, and the edge by the side of nozzle 
orifice 21b of each 2nd dummy cavity section 22b and the edge by the side of 2nd community ink 
reservoir 13b have aligned on a circle, respectively. 

[0112] In drawing 1 1 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 
section. 

[01 13] It is the same configuration as the ink jet type recording head of the gestalt of the 7th operation, 
and abbreviation shown in drawing 9 about other configurations. In the gestalt of the 9th operation, the 
same sign is given to the same portion as the gestalt of the 7th operation shown in drawing 9 , and 
detailed explanation is omitted. 

[0114] In the gestalt of this operation, since the edge of the dummy cavity section concerned is shorter 
[ the thing nearer to the both ends of the direction of a nozzle train ] so that a circle may be drawn, it has 
become loose [ the rigid change in the direction both ends of a nozzle train of the passage formation 
substrate 10 ] more [ each dummy cavity sections 22a and 22b ]. Therefore, even if thermal stress occurs 
at the time of heating etc. according to the difference in the coefficient of linear expansion of the 
passage formation substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more 
effectively. 

[0115] Next, the ink jet type recording head of the gestalt of operation of the 10th of this invention is 
explained using drawing 12 . Drawing 12 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 10th operation, and 
the fusion dummy cavity section 23 mentioned later. 

[0116] As shown in drawing 12 , in the ink jet type recording head of the gestalt of this operation, the 
fusion dummy cavity section 23 of three train is formed in plurality and this case instead of 1st dummy 
cavity section 22a and 2nd dummy cavity section 22b. 

[0117] the direction in which each carries out the abbreviation rectangular cross of two or more fusion 
dummy cavity sections 23 with the direction of a train of nozzle orifices 21a and 21b in this case — 
extending - ****-- the further 1 side (above) of the 1 side cavity section of the endmost part of two or 
more 1st cavity section 12a and the 2nd cavity section 12b (the maximum upper limit of drawing 12 ) - 
the cavity section concerned — abbreviation — parallel — and it is mutually juxtaposed in the direction of 
a train of a nozzle orifice in parallel. 

[0118] The length of the fusion dummy cavity section 23 is short, and more fixed than the sum of the 
length of 1st cavity section 12a and 2nd cavity section 12b with the gestalt of this operation. 
[0119] moreover, the left side edge section of each fusion dummy cavity section 23 — every — at the 
same time it has shifted on the right of the left-hand side (reservoir side) edge of 1st cavity section 12a 
the right side edge section of each fusion dummy cavity section 23 — every — it has shifted on the left of 
the right-hand side (reservoir side) edge of 2nd cavity section 12b. In this case, the above-mentioned 
amount of gaps in the left right end section of each fusion dummy cavity section 23 is equal mutually. 
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[0120] In drawing 12 5 although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, the fusion dummy cavity section is symmetrically prepared with the upper 
limit section. 

[0121] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
10th operation, the same sign is given to the same portion as the gestalt of the 1st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0122] Also in the gestalt of this operation, the ink regurgitation property of a recording head can be 
stabilized by forming the fusion dummy cavity section 23. 

[0123] On the other hand, since the length of the fusion dummy cavity section 23 is shorter than the sum 
of the length of 1st cavity section 12a, and the length of 2nd cavity section 12b, a rigid change of the 
passage formation substrate 10 in the both ends of the direction of a nozzle train is loose as a result. 
Therefore, destruction of a substrate may be prevented even if thermal stress occurs at the time of 
heating etc. according to the difference in the coefficient of linear expansion of the passage formation 
substrate 10 and a nozzle plate 20. 

[0124] Next, the ink jet type recording head of the gestalt of operation of the 1 1th of this invention is 
explained using drawing 13 . Drawing 13 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 1 1th operation, and 
the fusion dummy cavity section 23. 

[0125] As shown in drawing 13 , in the ink jet type recording head of the gestalt of this operation, the 

upper fusion dummy cavity section 23 is short rather than the lower fusion dummy cavity section 23 

more among two or more fusion dummy cavity sections 23. In this case, the edge of each fusion dummy 

cavity section 23 has aligned in the shape of [ of an isosceles triangle ] an oblique side. 

[0126] In drawing 13 , although only the upper limit section of the direction of a nozzle train is shown, 

about the lower limit section, the dummy cavity section is symmetrically prepared with the upper limit 

section. 

[0127] It is the same configuration as the ink jet type recording head of the gestalt of the 10th operation, 
and abbreviation shown in drawing 12 about other configurations. In the gestalt of the 1 1th operation, 
the same sign is given to the same portion as the gestalt of the 10th operation shown in drawing 12 , and 
detailed explanation is omitted. 

[0128] In the gestalt of this operation, since the fusion dummy cavity section 23 is shorter [ the thing 
nearer to the both ends of the direction of a nozzle train ], the change in the rigid direction both ends of a 
nozzle train of the passage formation substrate 10 is looser. Therefore, even if thermal stress occurs at 
the time of heating etc. according to the difference in the coefficient of linear expansion of the passage 
formation substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more 
effectively. 

[0129] In addition, although illustration is omitted, the difference of the length between the adjoining 
fusion dummy cavity sections is more large between the upper fusion dummy cavity sections more, and 
the edge by the side of 1st community ink reservoir 13a of each fusion dummy cavity section 23 and the 
edge by the side of 2nd community ink reservoir 13b may align on a circle, respectively. In this case, a 
rigid change of the passage formation substrate 10 becomes still looser. 

[0130] Moreover, the configuration which combined 1st dummy cavity section 22a and 2nd dummy 
cavity section 22b, and the fusion dummy cavity section 23 is also possible. As a gestalt of such 
operation, the ink jet type recording head of the gestalt of operation of the 12th of this invention is 
explained using drawing 14 . Drawing 14 is the schematic diagram showing the arrangement relation 
between the cavity section 12 in the ink jet type recording head of the gestalt of the 12th operation, and 
each dummy cavity sections 22a, 22b, and 23. 

[0131] As shown in drawing 14 , in addition to 1st dummy cavity section 22a and 2nd dummy cavity 
section 22b, in the ink jet type recording head of the gestalt of this operation, the fusion dummy cavity 
section 23 of two train is formed in plurality and this case. 

[0132] the direction in which each carries out the abbreviation rectangular cross of two or more fusion 
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dummy cavity sections 23 with the direction of a train of nozzle orifices 21a and 21b in this case — 
extending —****— the further 1 side (above) of the 1 side dummy cavity section of the endmost part of 
two or more 1st dummy cavity section 22a and the 2nd dummy cavity section 22b (the maximum upper 
limit of drawing 12 ) — the dummy cavity section concerned — abbreviation — parallel — and it is 
mutually juxtaposed in the direction of a train of 

[0133] The length of the fusion dummy cavity section 23 serves as the sum of the length of 1st dummy 
cavity section 12a and 2nd dummy cavity section 12b with the gestalt of this operation, and is fixed. 
[0134] In drawing 14 , although only the upper limit section of the direction of a nozzle train is shown, 
about the lower limit section, each dummy cavity section is symmetrically prepared with the upper limit 
section. 

[0135] It is the same configuration as the ink jet type recording head of the gestalt of the 1st operation, 
and abbreviation shown in drawing 1 thru/or drawing 3 about other configurations. In the gestalt of the 
12th operation, the same sign is given to the same portion as the gestalt of the 1 st operation shown in 
drawing 1 thru/or drawing 3 , and detailed explanation is omitted. 

[0136] Also in the gestalt of this operation, the rigid change in the direction both ends of a nozzle train 
of the passage formation substrate 10 is loose. For this reason, even if thermal stress occurs at the time 
of heating etc. according to the difference in the coefficient of linear expansion of the passage formation 
substrate 10 and a nozzle plate 20, destruction of a substrate may be prevented more effectively. 
[0137] In addition, as for each number of juxtapositions of 1st dummy cavity section 22a, 2nd dummy 
cavity section 22b, and the fusion dummy cavity section 23, the number of one or more arbitration may 
be chosen in this case. 

[0138] Moreover, about the arrangement relation between 1st dummy cavity section 22a combined in 
this case and 2nd dummy cavity section 22b, the arrangement relation explained about the gestalt of the 
6th shown in drawing 4 and drawing 5 and the 7th operation may also be adopted. 
[0139] Moreover, about the fusion dummy cavity section 23 combined in this case, the arrangement 
relation explained about the gestalt of the 1 1th operation may also be adopted. 

[0140] For example, the gestalt of the 13th operation which comes to combine the fusion dummy cavity 
section 23 of two arrangement-related trains indicated to be 1st dummy cavity section 22a of three 
arrangement-related trains each shown in drawing 4 and 2nd dummy cavity section 22b to drawing 1 1 is 
shown in drawing 15 . 

[0141] In addition, in the gestalt of each above operation, although step is kept with the dummy cavity 
section of the both ends of the direction of a nozzle train, the edge location of 1st community ink 
reservoir 13a and 2nd community ink reservoir 13b is not limited to this, but it may be suitably changed 
so that preferably for an ink regurgitation property. 

[0142] In addition, for the thermal stress property for which a recording head is asked, and an ink 
regurgitation property, the configuration of the number of nozzle orifices, an array pitch, and each 
reservoir section, the mode of arrangement of the cavity section, the number of arrangement of the 
dummy cavity section, etc. may be suitably chosen within the limits of each claim of a claim so that, and 
it may be still more suitable for the convenience on manufacture. 

[0143] Moreover, the feature of this invention is in the arrangement relation between the cavity section 
and the dummy cavity section. Therefore, the configuration (piezoelectric device) for generating, other 
components, for example, ink discharge pressure, of a recording head, etc. is not limited by the gestalt of 
the above-mentioned operation. 
[0144] 

[Effect of the Invention] As mentioned above, according to this invention, by having made the length of 
the dummy cavity section shorter than the length of the cavity section, the substrate rigidity in the 
dummy cavity section circumference can be raised, and destruction of a substrate can be prevented 
effectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A nozzle plate in which two or more nozzle orifices were formed in the shape of a train, and a 
substrate member which adjoins a nozzle plate, Two or more cavity sections by which were formed in a 
substrate member, have been prolonged in the direction of a train of a nozzle orifice, and the direction 
which carries out an abbreviation rectangular cross while each is open for free passage with each nozzle 
orifice, and the abbreviation juxtaposition was mutually carried out in parallel in the direction of a train 
of a nozzle orifice, A common ink reservoir which is formed in a substrate member and is open for free 
passage in each cavity section, It was formed in a substrate member and each is prolonged in the 
direction of a train of a nozzle orifice, and the direction which carries out an abbreviation rectangular 
cross. To the further 1 side of the 1 side cavity section of an endmost part of said two or more cavity 
sections, at the cavity section concerned Abbreviation parallel and two or more dummy cavity sections 
mutually juxtaposed in the direction of a train of a nozzle orifice in parallel, The length of a preparation 
and the dummy cavity section is an ink jet type recording head characterized by being shorter than the 
length of the cavity section. 

[Claim 2] It is the ink jet type recording head according to claim 1 characterized by the dummy cavity 
section by the side of one being more shorter more than the dummy cavity section of the side else 
among two or more dummy cavity sections. 

[Claim 3] Each cavity section is an ink jet type recording head according to claim 1 or 2 characterized 
by being open for free passage to a nozzle orifice in the 1 side edge section of a longitudinal direction, 
and being open for free passage to a common ink reservoir in the other side edge section of a 
longitudinal direction. 

[Claim 4] Both the 1 side edge section of each dummy cavity section and the 1 side edge section of each 
cavity section are an ink jet type recording head according to claim 3 characterized by having aligned in 
the direction of a train of a nozzle orifice in the shape of a straight line. 

[Claim 5] The other side edge section of each dummy cavity section is an ink jet type recording head 
according to claim 4 characterized by having aligned at an approximate circle arc. 

[Claim 6] Both the other side edge section of each dummy cavity section and the other side edge section 
of each cavity section are an ink jet type recording head according to claim 3 characterized by having 
aligned in the direction of a train of a nozzle orifice in the shape of a straight line. 
[Claim 7] The 1 side edge section of each dummy cavity section is an ink jet type recording head 
according to claim 6 characterized by having aligned at an approximate circle arc. 

[Claim 8] It is the ink jet type recording head according to claim 3 characterized by arranging the 1 side 
edge section of each dummy cavity section rather than the 1 side edge section of each cavity section at 
the side else, and arranging the other side edge section of each dummy cavity section rather than the 
other side edge section of each cavity section at the 1 side. 

[Claim 9] The 1 side edge section of each dummy cavity section and the other side edge section are an 
ink jet type recording head according to claim 8 characterized by having aligned at an approximate 
circle arc, respectively. 
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[Claim 10] It was formed in a substrate member and each is prolonged in the direction of a train of a 
nozzle orifice, and the direction which carries out an abbreviation rectangular cross. The side cavity 
section of the others and an endmost part of said two or more cavity sections further to the side else The 
cavity section concerned is further equipped with abbreviation parallel and two or more opposite dummy 
cavity sections mutually juxtaposed in the direction of a train of a nozzle orifice in parallel. The length 
of the opposite dummy cavity section An ink jet type recording head according to claim 1 to 9 
characterized by being shorter than the length of the cavity section. 

[Claim 1 1] A nozzle plate formed in the shape of [ of the 1st train which two or more nozzle orifices 
adjoin / adjoin and it is abbreviation-parallel to /, and the 2nd train ] 2 trains, While it is open for free 
passage with each nozzle orifice in which it is formed in a substrate member which adjoins a nozzle 
plate, and a substrate member, and each forms the 1st train, it has extended in the direction of a train of a 
nozzle orifice, and the direction which carries out an abbreviation rectangular cross. Two or more 1st 
cavity sections which an abbreviation juxtaposition is carried out and form the 1st cavity group in the 
direction of a train of a nozzle orifice in parallel mutually, The 1st community ink reservoir which is 
formed in a substrate member and is open for free passage in each 1st cavity section, While it is open for 
free passage with each nozzle orifice in which it is formed in a substrate member and each forms the 2nd 
train, it has extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. Two or more 2nd cavity sections which form mutually the 2nd cavity 
group which an abbreviation juxtaposition is carried out, and adjoins [ which adjoins and is 
abbreviation-parallel ] the 1st cavity group in the direction of a train of a nozzle orifice in parallel, The 
2nd community ink reservoir which is formed in a substrate member and is open for free passage in each 
2nd cavity section, It was formed in a substrate member and each is prolonged in the direction of a train 
of a nozzle orifice, and the direction which carries out an abbreviation rectangular cross. To the further 1 
side of said two or more 1st cavity sections and the 1 side cavity section of an endmost part of the 2nd 
cavity sections, at the cavity section concerned Abbreviation parallel and two or more dummy cavity 
sections mutually juxtaposed in the direction of a train of a nozzle orifice in parallel, The length of a 
preparation and the dummy cavity section is an ink jet type recording head characterized by being 
shorter than the sum of the length of the 1st cavity section and the 2nd cavity section. 
[Claim 12] It is the ink jet type recording head according to claim 1 1 characterized by the dummy cavity 
section by the side of one being more shorter more than the dummy cavity section of the side else 
among two or more dummy cavity sections. 

[Claim 13] A nozzle plate formed in the shape of [ of the 1st train which two or more nozzle orifices 
adjoin / adjoin and it is abbreviation-parallel to /, and the 2nd train ] 2 trains, While it is open for free 
passage with each nozzle orifice in which it is formed in a substrate member which adjoins a nozzle 
plate, and a substrate member, and each forms the 1st train, it has extended in the direction of a train of a 
nozzle orifice, and the direction which carries out an abbreviation rectangular cross. Two or more 1st 
cavity sections which an abbreviation juxtaposition is carried out and form the 1st cavity group in the 
direction of a train of a nozzle orifice in parallel mutually, The 1st community ink reservoir which is 
formed in a substrate member and is open for free passage in each 1st cavity section, While it is open for 
free passage with each nozzle orifice in which it is formed in a substrate member and each forms the 2nd 
train, it has extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. Two or more 2nd cavity sections which form mutually the 2nd cavity 
group which an abbreviation juxtaposition is carried out, and adjoins [ which adjoins and is 
abbreviation-parallel ] the 1st cavity group in the direction of a train of a nozzle orifice in parallel, The 
2nd community ink reservoir which is formed in a substrate member and is open for free passage in each 
2nd cavity section, It was formed in a substrate member and has extended in the direction of a train of a 
nozzle orifice, and the direction which carries out an abbreviation rectangular cross. The one or more 1st 
dummy cavity sections juxtaposed by abbreviation parallel in the direction of a train of a nozzle orifice 
in the 1st cavity section concerned at the further 1 side of the 1 side cavity section of an endmost part of 
said two or more 1st cavity sections, It was formed in a substrate member and has extended in the 
direction of a train of a nozzle orifice, and the direction which carries out an abbreviation rectangular 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



2/18/2004 



Page 3 of 3 



cross. The one or more 2nd dummy cavity sections juxtaposed by abbreviation parallel in the direction 
of a train of a nozzle orifice in the 2nd cavity section concerned at the further 1 side of the 1 side cavity 
section of an endmost part of said two or more 2nd cavity sections, It was formed in a substrate member 
and has extended in the direction of a train of a nozzle orifice, and the direction which carries out an 
abbreviation rectangular cross. The one or more fusion dummy cavity sections juxtaposed by 
abbreviation parallel in the direction of a train of a nozzle orifice in the dummy cavity section concerned 
at the further 1 side of the 1 side dummy cavity section of an endmost part of said 1 st dummy cavity 
section and the 2nd dummy cavity sections, It is the ink jet type recording head characterized by the 
length of a preparation and the 1st dummy cavity section being shorter than the length of the 1st cavity 
section, and the length of the 2nd dummy cavity section being shorter than the length of the 2nd cavity 
section. 

[Claim 14] The 1st dummy cavity section and the 2nd cavity section Plurality is prepared in parallel, 
respectively. More among two or more 1st dummy cavity sections the 1st dummy cavity section by the 
side of one It is the ink jet type recording head according to claim 13 characterized by being more 
shorter than the 1st dummy cavity section of the side else, and the 2nd dummy cavity section by the side 
of one being more shorter more than the 2nd dummy cavity section of the side else among two or more 
2nd dummy cavity sections. 

[Claim 15] The length of the fusion dummy cavity section is an ink jet type recording head according to 
claim 13 or 14 characterized by being shorter than the sum of the length of the 1 st dummy cavity section 
and the 2nd dummy cavity section. 

[Claim 16] It is the ink jet type recording head according to claim 13 to 15 which, as for the fusion 
dummy cavity section, plurality is prepared in parallel, and is characterized by the fusion dummy cavity 
section by the side of one being more shorter more than the fusion dummy cavity section of the side else 
among two or more fusion dummy cavity sections. 
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[Drawing 2 ] 
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